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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce noise and 
vibration by changing the shape of an elongated hole 
provided in contact with the end face at the core sheet 
surface of permanent magnet, end face of the positive 
surface or end face of negative surface for keeping 
constant the shape of punching hole for embedding the 
permanent magnet. 

SOLUTION: A permanent magnet 1 1 is embedded within 
the inside of rotor cores 10a, 10b, 10c, 10d formed by 
laminating almost circular rotor core sheets formed of a 
punched electromagnetic steel plate and a four-pole 
permanent magnet rotor having elongated holes 1 3a, 
13b, 13c, 13d, 16a, 16b, 16c, 16d is also formed in 
contact with the end face of the permanent magnet 11. 
Here, when the rotor core is laminated, shape of the 
elongated hole in the rotor rotation forward side and 
backward side of a certain magnetic pole can be 
classified into four kinds of shapes. Thereby, an artificial 
skew can be given easily, and noise and vibration can be 
reduced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A permanent magnet is laid under the Rota section incore which comes to carry out 
the laminating of the approximate circle form rotor core sheet which consists of a pierced 
magnetic steel sheet. When it is permanent magnet Rota in which the slot section was prepared 
as the edge of the end face of this permanent magnet and a positive-electrode side or the edge 
of a negative-electrode side is touched, and the include angle from a magnetic pole boundary of 
the slot section by the side of the Rota rotation advance of the Rota magnetic pole is set to 
thetai, When it consists of a rotor core sheet N class from which thetai differs, and is formed by 
abbreviation same product thickness, respectively and the number of the Rota magnetic poles is 
[ P and the number of stator slots ] P or 3P 3/2, Permanent magnet Rota which is 
thetai=thetaO+120.i/(P-N) (i= the constant of the range where theta 0 becomes 0 
<=thetai<=120-/P, 1, 2, — , N). 

[Claim 2] A permanent magnet is laid under the Rota section incore which comes to carry out 
the laminating of the approximate circle form rotor core sheet which consists of a pierced 
magnetic steel sheet. When it is permanent magnet Rota in which the slot section was prepared 
as the edge of the end face of this permanent magnet and a positive-electrode side or the edge 
of a negative-electrode side is touched, and the include angle from a magnetic pole boundary of 
the slot section by the side of the Rota rotation advance of the Rota magnetic pole is set to 
thetai. When it consists of a rotor core sheet N class from which thetai differs, and is formed by 
abbreviation same product thickness, respectively and the number of the Rota magnetic poles is 
[ P and the number of stator slots ] 6P, Permanent magnet Rota which is thetai=theta0+60.i/(P- 
N) (i= the constant of the range where theta 0 becomes 0 <=thetai<=120-/P, 1, 2, — N). 
[Claim 3] Permanent magnet Rota according to claim 1 or 2 which is theta i+theta'i =120/P when 
the include angle from a magnetic pole boundary of the slot section by the side of the Rota 
rotation go-astern of the Rota magnetic pole of the rotor core sheet of i item is made into 
theta'i. 

[Claim 4] A permanent magnet is laid under the Rota section incore which comes to carry out 
the laminating of the rotor core sheet of the approximate circle form which consists of a pierced 
magnetic steel sheet. When it is permanent magnet Rota in which the slot section was prepared 
as the edge of the end face of this permanent magnet and a positive-electrode side or the edge 
of a negative-electrode side is touched, and the include angle from a magnetic pole boundary of 
the slot section by the side of the Rota rotation advance of the Rota magnetic pole is set to 
thetaj, When thetaj takes the value as P/n, each value is repeated n times periodically and the 
number of the Rota magnetic poles is [ P and the number of stator slots ] P or 3P 3/2, 
Permanent magnet Rota which comes at a time to carry out the laminating of the rotor core 
which is thetaj=thetaO+120**j**n/(P2) G= the constant of the range where theta 0 becomes 0 
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<=thetaj<=120-/P, 1, 2, — , P/n and n P/2 or less natural number), and was rotated 360J/P 
times the n/P twice as many abbreviation for the Rota product thickness as this, respectively. 
[Claim 5] A permanent magnet is laid under the Rota section incore which comes to carry out 
the laminating of the rotor core sheet of the approximate circle form which consists of a pierced 
magnetic steel sheet. When it is permanent magnet Rota in which the slot section was prepared 
as the edge of the end face of this permanent magnet and a positive-electrode side or the edge 
of a negative-electrode side is touched, and the include angle from a magnetic pole boundary of 
the slot section by the side of the Rota rotation advance of the Rota magnetic pole is set to 
thetaj, When thetaj takes the value as P/n, each value is repeated n times periodically and the 
number of the Rota magnetic poles is [ P and the number of stator slots ] 6P, Permanent 
magnet Rota which comes at a time to carry out the laminating of the rotor core which is 
thetaj=thetaO+60**j**n/(P2) G= a constant, 1,2, — from which theta 0 is set to 0 
<=thetaj<=120-/P, P/n and n P/2 or less natural number), and was rotated 360.j/P times the 
n/P twice as many abbreviation for the Rota product thickness as this, respectively. 
[Claim 6] Permanent magnet Rota according to claim 4 or 5 which is n= 1. 
[Claim 7] Permanent magnet Rota according to claim 4, 5, or 6 which is theta j+thetaj =120/P 
when the include angle from a magnetic pole boundary of the slot section by the side of the Rota 
rotation go-astern of the Rota magnetic pole which adjoins the Rota rotation advance side of the 
slot section in the j-th Rota rotation advance side is made into thetaj. 

[Claim 8] A permanent magnet is laid under the Rota section incore which comes to carry out 
the laminating of the rotor core sheet of the approximate circle form which consists of a pierced 
magnetic steel sheet. It is permanent magnet Rota which prepared the notching section in the 
Rota periphery of the location close to the edge of the end face of this permanent magnet, and a 
positive-electrode side, or the edge of a negative-electrode side. When the include angle from a 
magnetic pole boundary of the notching edge by the side of the Rota rotation advance of the 
Rota magnetic pole is set to thetai, When it consists of a rotor core sheet N class from which 
thetai differs, and is formed by abbreviation same product thickness, respectively and the 
number of the Rota magnetic poles is [ P and the number of stator slots ] P or 3P 3/2, 
Permanent magnet Rota which is thetai=thetaO+120.i/(P-N) (i= the constant of the range where 
theta 0 becomes 0 <=thetai<=1 20-/P, 1 f 2, — , N). 

[Claim 9] A permanent magnet is laid under the Rota section incore which comes to carry out 
the laminating of the rotor core sheet of the approximate circle form which consists of a pierced 
magnetic steel sheet. It is permanent magnet Rota which prepared the notching section in the 
Rota periphery of the location close to the edge of the end face of this permanent magnet, and a 
positive-electrode side, or the edge of a negative-electrode side. When the include angle from a 
magnetic pole boundary of the notching edge by the side of the Rota rotation advance of the 
Rota magnetic pole is set to thetai, When it consists of a rotor core sheet N class from which 
thetai differs, and is formed by abbreviation same product thickness, respectively and the 
number of the Rota magnetic poles is [ P and the number of stator slots ] 6P, Permanent 
magnet Rota which is thetai=thetaO+60.i/(P-N) (i= the constant of the range where theta 0 
becomes 0 <=thetai<=1 20-/P, 1, 2, — , N). 

[Claim 10] Permanent magnet Rota according to claim 8 or 9 which is theta i+theta'i =120/P 
when the include angle from a magnetic pole boundary of the notching edge by the side of the 
Rota rotation go-astern of the Rota magnetic pole of the rotor core sheet of i item is made into 
theta'L 

[Claim 1 1] A permanent magnet is laid under the Rota section incore which comes to carry out 
the laminating of the rotor core sheet of the approximate circle form which consists of a pierced 
magnetic steel sheet. It is permanent magnet Rota which prepared the notching section in the 
Rota periphery of the location close to the edge of the end face of this permanent magnet, and a 
positive-electrode side, or the edge of a negative-electrode side. When the include angle from a 
magnetic pole boundary of the notching edge by the side of the Rota rotation advance of the 
Rota magnetic pole is set to thetaj, When thetaj takes the value as P/n, each value is repeated n 
times periodically and the number of the Rota magnetic poles is [ P and the number of stator 
slots ] P or 3P 3/2, Permanent magnet Rota which comes at a time to carry out the laminating 
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of the rotor core which is thetaj=thetaO+120**j**n/(P2) G= a constant, 1,2, — from which theta 
0 is set to 0 <=thetaj<=120-/P, P/n and n P/2 or less natural number), and was rotated 360J/P 
times the n/P twice as many abbreviation for the Rota product thickness as this, respectively. 
[Claim 12] A permanent magnet is laid under the Rota section incore which comes to carry out 
the laminating of the rotor core sheet of the approximate circle form which consists of a pierced 
magnetic steel sheet. It is permanent magnet Rota which prepared the notching section in the 
Rota periphery of the location close to the edge of the end face of this permanent magnet, and a 
positive-electrode side, or the edge of a negative-electrode side. When the include angle from a 
magnetic pole boundary of the notching edge by the side of the Rota rotation advance of the 
Rota magnetic pole is set to thetaj, When thetaj takes the value as P/n, each value is repeated n 
times periodically and the number of the Rota magnetic poles is [ P and the number of stator 
slots ] 6P, Permanent magnet Rota which comes at a time to carry out the laminating of the 
rotor core which is thetaj=thetaO+60**j**n/(P2) (j= the constant of the range where theta 0 
becomes 0 <=thetaj<=120-/P, 1, 2, — , P/n and n P/2 or less natural number), and was rotated 
360J/P times the n/P twice as many abbreviation for the Rota product thickness as this, 
respectively. 

[Claim 13] Permanent magnet Rota according to claim 11 or 12 which is n= 1. 
[Claim 14] Permanent magnet Rota according to claim 11, 12, or 13 which is theta j+thetaj 
=120/P when the include angle from a magnetic pole boundary of the notching edge by the side 
of the Rota rotation go-astern of the Rota magnetic pole which adjoins the Rota rotation 
advance side of the slot section in the j-th Rota rotation advance side is made into thetaj. 
[Claim 15] The inside of that which carried out the laminating of the rotor core sheet with which 
configurations differ, or the different rotor core sheet of an include angle, The product thickness 
of a rotor core sheet located in the edge of the direction of product thickness Claim 1 by which 
the laminating was carried out more thickly 0.5mm - 2.5mm than the product thickness of other 
parts, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, claim 9, claim 10, or claim 11 Or 
permanent magnet Rota according to claim 12, 13, or 14. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of a permanent magnet where high 
effectiveness is realizable, by laying a permanent magnet under the Rota section incore by giving 
a reverse saliency or an order saliency and using not only magnet torque but reluctance torque. 
[0002] 

[Description of the Prior Art] Conventionally, the rotor core of permanent magnet Rota which 
laid the permanent magnet under the Rota section incore had come to carry out the laminating 
of the rotor core sheet of the same configuration in the same direction. The sectional view of 
conventional permanent magnet Rota (Japanese-Patent-Application-No. No. 195379 [ nine to ] 
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official report) which writers invented to drawing 1 1 is shown. 

[0003] It is permanent magnet Rota in which the slot section 53 was formed so that a permanent 
magnet 51 might be laid under the rotor core 50 interior which comes to carry out the laminating 
of the approximate circle form rotor core sheet which consists of a pierced magnetic steel sheet 
and the end face of this permanent magnet might be touched. The slot section 53 of the 
configuration is [ coming continuously ] the same as that of the punching hole 52 for permanent 
magnet laying under the ground over all product thickness. The edge version (not shown) is 
prepared in the edge of the rotor core 50, it fixes by letting a rivet pin pass to a through hole 54, 
a shaft is pressed fit in the shaft hole 55, and it rotates focusing on a shaft. 
[0004] By laying a permanent magnet under the Rota section incore, tubing for permanent 
magnet scattering prevention is unnecessary, a magnetic air gap can be made small, and also 
loss by the eddy current which flows in tubing can be reduced. Moreover, since it originated in 
the reverse saliency of structure and reluctance torque was used, the motor with high 
effectiveness was able to be offered. 
[0005] 

[Problem(s) to be Solved by the Invention] In above conventional permanent magnet Rota, in 
order to suppress a sound and vibration, it was very difficult to perform a skew. When laying a 
sintered magnet under the rotor core especially, except enlarging the punching hole for 
permanent magnet laying under the ground, the skew of a rotor core is impossible and the skew 
of Rota is impossible except enlarging the punching hole for permanent magnet laying under the 
ground. However, if the punching hole for permanent magnet laying under the ground is enlarged, 
between the pole face of a permanent magnet, and a rotor core, an air gap will be made, a 
permeance will be reduced and effectiveness will be reduced. Therefore, in permanent magnet 
Rota which laid the permanent magnet under the Rota section incore, it was difficult to reduce a 
sound and vibration. 
[0006] 

[Means for Solving the Problem] In order to solve this technical problem, the configuration of 
this invention of the punching hole for permanent magnet laying under the ground was the same, 
and it made it possible to reduce a sound and vibration by changing the configuration of the slot 
section established so that the edge in the rotor core sheet surface of a permanent magnet, the 
edge of a positive-electrode side, or the edge of a negative-electrode side might be touched. 
[0007] 

[Embodiment of the Invention] Invention of this invention according to claim 1 lays a permanent 
magnet under the Rota section incore which comes to carry out the laminating of the 
approximate circle form rotor core sheet which consists of a pierced magnetic steel sheet. When 
it is permanent magnet Rota in which the slot section was prepared as the edge of the end face 
of this permanent magnet and a positive-electrode side or the edge of a negative-electrode side 
is touched, and the include angle from a magnetic pole boundary of the slot section by the side 
of the Rota rotation advance of the Rota magnetic pole is set to thetai, When it consists of a 
rotor core sheet N class from which thetai differs, and is formed by abbreviation same product 
thickness, respectively and the number of the Rota magnetic poles is [ P and the number of 
stator slots ] P or 3P 3/2, In permanent magnet Rota which is permanent magnet Rota which is 
thetai=thetaO+120.i/(P-N) (i= the constant of the range where theta 0 becomes 0 
<=thetai<=120-/P, 1, 2, — , N), and comes to lay a permanent magnet under the Rota section 
incore It becomes possible to give a skew in false, and a sound and vibration can be reduced. 
[0008] Invention of this invention according to claim 2 lays a permanent magnet under the Rota 
section incore which comes to carry out the laminating of the approximate circle form rotor core 
sheet which consists of a pierced magnetic steel sheet. When it is permanent magnet Rota in 
which the slot section was prepared as the edge of the end face of this permanent magnet and a 
positive-electrode side or the edge of a negative-electrode side is touched, and the include 
angle from a magnetic pole boundary of the slot section by the side of the Rota rotation advance 
of the Rota magnetic pole is set to thetai, When it consists of a rotor core sheet N class from 
which thetai differs, and is formed by abbreviation same product thickness, respectively and the 
number of the Rota magnetic poles is [ P and the number of stator slots ] 6P, In permanent 
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magnet Rota which is permanent magnet Rota which is thetai=thetaO+60.i/(P-N) (i= the constant 
of the range where theta 0 becomes 0 <=thetai<=1 20-/P, 1, 2, — , N), and comes to lay a 
permanent magnet under the Rota section incore It becomes possible to give a skew in false, 
and a sound and vibration can be reduced. 

[0009] When invention of this invention according to claim 3 makes theta'i the include angle from 
a magnetic pole boundary of the slot section by the side of the Rota rotation go-astern of the 
Rota magnetic pole of the rotor core sheet of i item, theta i+theta'i = it is permanent magnet 
Rota according to claim 1 or 2 which is 120/P, and by being suitable for especially 120-degree 
energization, and centralizing magnetic flux on 1 20 degrees of electrical angles, high torque can 
be generated and high effectiveness can be realized. 

[0010] Invention of this invention according to claim 4 lays a permanent magnet under the Rota 
section incore which comes to carry out the laminating of the rotor core sheet of the 
approximate circle form which consists of a pierced magnetic steel sheet. When it is permanent 
magnet Rota in which the slot section was prepared as the edge of the end face of this 
permanent magnet and a positive-electrode side or the edge of a negative-electrode side is 
touched, and the include angle from a magnetic pole boundary of the slot section by the side of 
the Rota rotation advance of the Rota magnetic pole is set to thetaj, When thetaj takes the 
value as P/n, each value is repeated n times periodically and the number of the Rota magnetic 
poles is [ P and the number of stator slots ] P or 3P 3/2, thetaj=theta0+1 20**j**n/(P2) (the 
constant of the range where theta 0 becomes 0 <=thetaj<=120-/P — )j= — 1,2, — , the rotor 
core that P/n and n are the P/2 or less natural numbers, and was rotated 360J/P times It is 
permanent magnet Rota which comes to carry out a laminating at a time the n/P twice as many 
abbreviation for the Rota product thickness as this, respectively, and it is possible to give a skew 
in false with one kind of rotor core sheet, and it is possible to reduce a sound and vibration. 
[001 1] Invention of this invention according to claim 5 lays a permanent magnet under the Rota 
section incore which comes to carry out the laminating of the rotor core sheet of the 
approximate circle form which consists of a pierced magnetic steel sheet. When it is permanent 
magnet Rota in which the slot section was prepared as the edge of the end face of this 
permanent magnet and a positive-electrode side or the edge of a negative-electrode side is 
touched, and the include angle from a magnetic pole boundary of the slot section by the side of 
the Rota rotation advance of the Rota magnetic pole is set to thetaj, When thetaj takes the 
value as P/n, each value is repeated n times periodically and the number of the Rota magnetic 
poles is [ P and the number of stator slots ] 6P, thetaj=thetaO+60**j**n/(P2) (the constant from 
which theta 0 is set to 0 <=thetaj<=1 20-/P — )j= — 1,2, — , the rotor core that P/n and n are 
the P/2 or less natural numbers, and was rotated 360J/P times It is permanent magnet Rota 
which comes to carry out a laminating at a time the n/P twice as many abbreviation for the Rota 
product thickness as this, respectively, and it is possible to give a skew in false with one kind of 
rotor core sheet, and it is possible to reduce a sound and vibration. 

[0012] Invention of this invention according to claim 6 is permanent magnet Rota according to 
claim 4 or 5 which is n= 1 , and can reduce a sound and vibration on an effective target. 
[0013] When invention of this invention according to claim 7 makes thetaj the include angle from 
a magnetic pole boundary of the slot section by the side of the Rota rotation go-astern of the 
Rota magnetic pole which adjoins the Rota rotation advance side of the slot section in the j-th 
Rota rotation advance side, theta j+theta j = it is permanent magnet Rota according to claim 4, 5, 
or 6 which is 120/P, and by being suitable for especially 120-degree energization, and 
centralizing magnetic flux on 120 degrees of electrical angles, high torque can be generated and 
high effectiveness can be realized. 

[0014] Invention of this invention according to claim 8 lays a permanent magnet under the Rota 
section incore which comes to carry out the laminating of the rotor core sheet of the 
approximate circle form which consists of a pierced magnetic steel sheet. It is permanent 
magnet Rota which prepared the notching section in the Rota periphery of the location close to 
the edge of the end face of this permanent magnet, and a positive-electrode side, or the edge of 
a negative-electrode side. When the include angle from a magnetic pole boundary of the notching 
edge by the side of the Rota rotation advance of the Rota magnetic pole is set to thetai, When it 
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consists of a rotor core sheet N class from which thetai differs, and is formed by abbreviation 
same product thickness, respectively and the number of the Rota magnetic poles is [ P and the 
number of stator slots ] P or 3P 3/2, In permanent magnet Rota which is permanent magnet 
Rota which is thetai=theta0+1 20.i/(P~N) (i= the constant of the range where theta 0 becomes 0 
<=thetai<=120-/P, 1, 2, — , N), and comes to lay a permanent magnet under the Rota section 
incore It becomes possible to give a skew in false, and a sound and vibration can be reduced. 
[0015] Invention of this invention according to claim 9 lays a permanent magnet under the Rota 
section incore which comes to carry out the laminating of the rotor core sheet of the 
approximate circle form which consists of a pierced magnetic steel sheet. It is permanent 
magnet Rota which prepared the notching section in the Rota periphery of the location close to 
the edge of the end face of this permanent magnet, and a positive-electrode side, or the edge of 
a negative-electrode side. When the include angle from a magnetic pole boundary of the notching 
edge by the side of the Rota rotation advance of the Rota magnetic pole is set to thetai, When it 
consists of a rotor core sheet N class from which thetai differs, and is formed by abbreviation 
same product thickness, respectively and the number of the Rota magnetic poles is [ P and the 
number of stator slots ] 6P, In permanent magnet Rota which is permanent magnet Rota which is 
thetai=theta0+60.i/(P-N) (i= the constant of the range where theta 0 becomes 0 <=thetai<=1 20- 
/P, 1, 2, — , N), and comes to lay a permanent magnet under the Rota section incore It becomes 
possible to give a skew in false, and a sound and vibration can be reduced. 
[0016] When invention of this invention according to claim 10 makes theta'i the include angle 
from a magnetic pole boundary of the notching edge by the side of the Rota rotation go-astern 
of the Rota magnetic pole of the rotor core sheet of i item, theta i+theta'i = it is permanent 
magnet Rota according to claim 8 or 9 which is 120/P, and by being suitable for especially 120- 
degree energization, and centralizing magnetic flux on 120 degrees of electrical angles, high 
torque can be generated and high effectiveness can be realized. 

[0017] Invention of this invention according to claim 1 1 lays a permanent magnet under the Rota 
section incore which comes to carry out the laminating of the rotor core sheet of the 
approximate circle form which consists of a pierced magnetic steel sheet. It is permanent 
magnet Rota which prepared the notching section in the Rota periphery of the location close to 
the edge of the end face of this permanent magnet, and a positive-electrode side, or the edge of 
a negative-electrode side. When the include angle from a magnetic pole boundary of the notching 
edge by the side of the Rota rotation advance of the Rota magnetic pole is set to thetaj, When 
thetaj takes the value as P/n, each value is repeated n times periodically and the number of the 
Rota magnetic poles is [ P and the number of stator slots ] P or 3P 3/2, 

thetaj=thetaO+120**j**n/(P2) (the constant from which theta 0 is set to 0 <=thetaj<=120-/P — 
) j= — 1,2, — , the rotor core that P/n and n are the P/2 or less natural numbers, and was 
rotated 360J/P times It is permanent magnet Rota which comes to carry out a laminating at a 
time the n/P twice as many abbreviation for the Rota product thickness as this, respectively, 
and by being suitable for especially 120-degree energization, and centralizing magnetic flux on 
120 degrees of electrical angles, high torque can be generated and high effectiveness can be 
realized. 

[0018] Invention of this invention according to claim 12 lays a permanent magnet under the Rota 
section incore which comes to carry out the laminating of the rotor core sheet of the 
approximate circle form which consists of a pierced magnetic steel sheet. It is permanent 
magnet Rota which prepared the notching section in the Rota periphery of the location close to 
the edge of the end face of this permanent magnet, and a positive-electrode side, or the edge of 
a negative-electrode side. When the include angle from a magnetic pole boundary of the notching 
edge by the side of the Rota rotation advance of the Rota magnetic pole is set to thetaj, When 
thetaj takes the value as P/n, each value is repeated n times periodically and the number of the 
Rota magnetic poles is [ P and the number of stator slots ] 6P, thetaj=thetaO+60**j**n/(P2) 
(the constant of the range where theta 0 becomes 0 <=thetaj<=1 20-/P — )j= — 1,2, — , the 
rotor core that P/n and n are the P/2 or less natural numbers, and was rotated 360j/P times It 
is permanent magnet Rota which comes to carry out a laminating at a time the n/P twice as 
many abbreviation for the Rota product thickness as this, respectively, and it is possible to give 
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a skew in false with one kind of rotor core sheet, and it is possible to reduce a sound and 
vibration. 

[0019] Invention of this invention according to claim 13 is permanent magnet Rota according to 
claim 11 or 12 which is n= 1, and can reduce a sound and vibration on an effective target. 
[0020] When invention of this invention according to claim 14 makes thetaj the include angle 
from a magnetic pole boundary of the notching edge by the side of the Rota rotation go-astern 
of the Rota magnetic pole which adjoins the Rota rotation advance side of the slot section in the 
j-th Rota rotation advance side, theta j+thetaj = it is permanent magnet Rota according to claim 
11, 12, or 13 which is 120/P, and by being suitable for especially 120-degree energization, and 
centralizing magnetic flux on 120 degrees of electrical angles, high torque can be generated and 
high effectiveness can be realized. 

[0021] The rotor core sheet with which invention of this invention according to claim 15 differs 
in a configuration Or the product thickness of a rotor core sheet located in the edge of the 
direction of product thickness among those which carried out the laminating of the rotor core 
sheet of a different include angle Claim 1 by which the laminating was carried out more thickly 
0.5mm - 2.5mm than the product thickness of other parts, claim 2, claim 3, claim 4, claim 5, claim 
6, claim 7, claim 8, claim 9, claim 10, or claim 11 Or it is permanent magnet Rota according to 
claim 12, 13, or 14, and a sound and vibration can be effectively reduced in consideration of the 
leakage of the magnetic flux of the end face of the direction of the Rota product thickness. 
[0022] 

[Example] (Example 1) Drawing 1 shows the decomposition perspective view of permanent 
magnet Rota in the 1st example. Drawing 2 shows the sectional view of permanent magnet Rota 
in the 1st example. Drawing 3 is drawing explaining the cogging torque of permanent magnet Rota 
in the 1st example, and the reduction principle of a torque ripple. 

[0023] It is permanent magnet Rota of four poles in which the slot sections 13a, 13b, 13c, 13d, 
16a, 16b, 16c, and 16d were formed so that a permanent magnet 1 1 might be laid under the 
interior of the rotor cores 10a, 10b, and 10c which come to carry out the laminating of the rotor 
core sheet of the approximate circle form which consists of a pierced magnetic steel sheet, and 
10d and the end face of this permanent magnet 1 1 might be touched. When the Rota hand of cut 
is R and the include angle from a slot sections [ by the side of the Rota rotation advance of the 
Rota magnetic pole / 13a, 13b, 13c, and 13d ] magnetic pole boundary is set to thetaj, thetaj 
takes four kinds of values, and the number of stator slots is 12 (= 4x3), and comes the 1/4-time 
abbreviation at a time for the Rota product thickness to carry out the laminating of the rotor 
core which are thetaj=3.75 degree, 11.25 degrees, 18.75 degrees, and 26.25 degrees, and it 
rotated 90 degrees at a time, respectively, respectively at the time of a distributed winding. 
Moreover, when the include angle from a slot sections [ by the side of the Rota rotation go- 
astern of the Rota magnetic pole which adjoins the Rota rotation advance side of the slot 
section in the j-th Rota rotation advance side / 16a 16b, 16c, and 16d ] magnetic pole boundary 
is made into thetaj, it is thetaj =26.25 degree, 18.75 degrees, 1 1.25 degrees, and 3.75 degrees, 
and becomes theta j-H:hetaj =30 degree. By this, when the laminating of the rotor core is carried 
out, a total of four kinds of configurations of the slot section by the side of the Rota rotation 
advance of a certain magnetic pole or go-astern will be made. In addition, especially the 
sequence of thetaj and each thetaj is not asked. 

[0024] Hereafter, the principle which reduces a torque ripple is explained using drawing 3 . 
Drawing 3 shows the relation of the slot section and the stator teeth in the same Rota location 
of the boundary section of a magnetic pole. The magnetic flux which came out from the pole 
face 19 is crossed to the stator teeth 17 along with slot section 13c toward a hand of cut R. 
However, since a slot 18 exists in a stator, as for the slot section, magnetic reluctance becomes 
large. As for the physical relationship of those with four kind, a slot section point, and a slot, the 
physical relationship of the slot sections 13a, 13b, 13c, and 13d and a slot divides spacing 
between teeth into four equally in the Rota homotopic. Therefore, in order that the magnetic flux 
ranging from the slot point to stator teeth may pass a slot every 7.5 degrees, when all the slot 
sections are the same configurations, as compared with the case where a slot is passed every 
30 degrees, the number of ripples becomes 4 times, and a ripple quantity will be reduced by 4 by 
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about 1/. Moreover, when it is theta j+theta j =30 degree (= 120/4) as said Japanese-Patent- 
Application-No. No. 195379 [ nine to ] official report explains, torque serves as max and cogging 
torque serves as the minimum. Moreover, it is possible to reduce the amount of magnetic flux 
connected with the negative pole face too hastily from the normal polarity side of a permanent 
magnet by existence of the slot section. 

[0025] This configuration has a good rotor core configuration at one kind, and it is [ metal mold 
costs etc. ] advantageous. Moreover, without increasing the number of permanent magnets, a 
skew can be easily given in false and it is possible to reduce a sound and vibration. 
[0026] In addition, a magnetic pole boundary is every 90 degrees, it supposes that they are 
regular intervals and stator teeth spacing is also regular intervals here. Moreover, when thetaj 
and thetaj are mins, a permanent magnet may exist even in the slot section. 
[0027] In addition, since magnetic flux leaks, the rotor cores [ 10a and 10d ] product thickness 
located in the edge of the direction of product thickness among those which carried out the 
laminating of the rotor core sheet of a different include angle is good [ the both ends of the 
direction of product thickness ] to carry out a laminating more thickly a little from the product 
thickness of other parts 10b and 10c. Product thickness, the dimensional tolerance of a magnet 
configuration, etc. are considered, and when 0.5mm or more and the amount of leakage flux are 
taken into consideration, 2.5mm or less of ****** is desirable. 

[0028] (Example 2) Drawing 4 shows the decomposition perspective view of permanent magnet 
Rota in the 2nd example. Drawing 5 shows the sectional view of permanent magnet Rota in the 
2nd example. Drawing 6 is drawing explaining the cogging torque of permanent magnet Rota in 
the 2nd example, and the reduction principle of a torque ripple. 

[0029] It omits about the contents same about a configuration and an operation as an example 1. 
There are four kinds of rotor cores 20a, 20b, 20c, and 20d by the difference in the configuration 
of the slot section. The number of stator slots is 6 (=4x3/2), and is a salient pole concentrated 
winding. 

[0030] All four magnetic poles are [ in / the advance side of the Rota rotation of a permanent 
magnet, or a go-astern side / on one kind of rotor core, and / in the configuration of the slot 
section / each ] the same configurations. When the Rota hand of cut of a rotor core is R and the 
include angle from a slot sections [ by the side of the Rota rotation advance of the Rota 
magnetic pole / 23a, 23b, 23c, and 23d ] magnetic pole boundary is set to thetai, four kinds of 
values are taken, and thetai is thetai=3.75 degree, 1 1.25 degrees, 18.75 degrees, and 26.25 
degrees, and comes to carry out a laminating the 1/4-time abbreviation at a time for the Rota 
product thickness, respectively. Moreover, when the include angle from a slot sections [ by the 
side of the Rota rotation go-astern in the rotor core of i item / 26a 26b, 26c t and 26d ] magnetic 
pole boundary is made into theta'i, it is theta'i =26.25 degree, 18.75 degrees, 11.25 degrees, and 
3.75 degrees, and becomes theta i+theta'i =30 degree. 

[0031] By this, when the laminating of the rotor core is carried out, a total of four kinds of 
configurations of the slot section by the side of the Rota rotation advance of a certain magnetic 
pole or go-astern will be made. In addition, especially the sequence of thetai and each theta'i is 
not asked. 

[0032] Hereafter, the principle which reduces a torque ripple is explained using drawing 6 . 
Drawing 6 shows the relation of the slot section and the stator teeth in the same Rota location 
of a certain magnetic pole. The magnetic flux which came out of pole-face 29a is crossed to the 
stator teeth 27a or 27c along with 23d of slot sections toward a hand of cut R. However, since a 
slot 28 exists in a stator, as for the slot section, magnetic reluctance becomes large. Similarly, 
the magnetic flux which came out of pole-face 29b is crossed to stator teeth 27b along with 23d 
of slot sections toward a hand of cut R. This is shifted from the physical relationship of the slot 
section and the stator teeth which touch pole-face 29a 30 degrees. Similarly, as for the physical 
relationship of the slot sections 23a, 23b, 23c, and 23d and a slot, in the Rota homotopic, the 
physical relationship of those with eight kind, a slot section point, and a slot divides spacing 
between teeth into eight equally. Therefore, in order that the magnetic flux ranging from the slot 
point to stator teeth may pass a slot every 7.5 degrees, when all the slot sections are the same 
configurations, as compared with the case where a slot is passed every 30 degrees, the number 
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of ripples becomes 4 times and a ripple quantity will be reduced by 4 by about 1/. Moreover, 
when it is theta i+theta'i =30 degree (= 120/4) as said Japanese-Patent-Application-No. No. 
195379 [ nine to ] official report explains, torque serves as max and cogging torque serves as 
the minimum. Moreover, it is possible to reduce the amount of magnetic flux connected with the 
negative pole face too hastily from the normal polarity side of a permanent magnet by existence 
of the slot section. 

[0033] Moreover, within the same core sheet, for every magnetic pole, the configuration of the 
slot section is the same and radial imbalance does not generate it. 

[0034] (Example 3) Drawin g 7 shows the decomposition perspective view of permanent magnet 
Rota in the 3rd example. Drawing 8 shows the sectional view of permanent magnet Rota in the 
3rd example. 

[0035] It omits about the contents same about a configuration and an operation as an example 2. 
It is permanent magnet Rota of four poles which formed notching 33a t 33b, 33c, and 33d in the 
Rota periphery of the location close to the end face of a permanent magnet 1 1 . 
[0036] There are four kinds by the difference in the location of notching Rota Core 30 a and 30b t 
30c, and 30d. The number of stator slots is 6 (=4x3/2) or 12 (= 4x3). 

[0037] All four magnetic poles are [ in / the advance side of the Rota rotation of a permanent 
magnet, or a go-astern side / on one kind of rotor core, and / in the location of notching / 
each ] the same locations. When the Rota hand of cut of a rotor core is R and the include angle 
from an edges [ of notching by the side of the Rota rotation advance of the Rota magnetic 
pole / 35a, 35b, 35c, and 35d ] magnetic pole boundary is set to thetai, four kinds of values are 
taken, and thetai is thetai=3.75 degree, 11.25 degrees, 18.75 degrees, and 26.25 degrees, and 
comes to carry out a laminating the 1/4-time abbreviation at a time for the Rota product 
thickness, respectively. Moreover, when the include angle from an edges [ of notching by the 
side of the Rota rotation go-astern in the rotor core of i item / 36a 36b, 36c, and 36d ] magnetic 
pole boundary is made into theta'i, it is theta'i =26.25 degree, 18.75 degrees, 1 1.25 degrees, and 
3.75 degrees, and becomes theta i+theta'i =30 degree. 

[0038] About an operation and effectiveness, since it is the same as that of an example 2, it 
omits. In this configuration, a permanent magnet edge is in the inner part of notching, and since a 
demagnetizing field cannot start easily, it can be said that it excels in demagnetization proof 
stress. 

[0039] (Example 4) Drawin g 9 shows the decomposition perspective view of permanent magnet 
Rota in the 4th example. Drawing 10 shows the sectional view of permanent magnet Rota in the 
4th example. 

[0040] It omits about the part same about a configuration and an operation as an example 1. It is 
permanent magnet Rota of four poles in which the slot sections 43a and 43b were formed so 
that permanent magnets 41a and 42b might be laid under the interior of rotor core 40a which 
comes to carry out the laminating of the rotor core sheet of the approximate circle form which 
consists of a pierced magnetic steel sheet, and 40b and the end face by the side of the Rota 
rotation advance of these permanent magnets 41a and 41b might be touched. The slot sections 
43a and 43b are formed by two poles among four poles. 

[0041] By dividing the permanent magnet per pole into two the Rota radial, and constituting, as 
extended to the location where each edge of permanent magnet 41a by the side of a periphery 
and permanent magnet 41b by the side of inner circumference approaches the Rota periphery, a 
salient pole ratio can be raised and reluctance torque can be enlarged (JP, 8-331 783,A). 
Moreover, by making larger than spacing of the edge of the permanent magnet located in the go- 
astern side of rotation of Rota spacing of the edge of the permanent magnet located in the 
advance side of rotation of Rota, high density of the magnetic flux in a specific part can be made 
to be able to ease, and iron loss can be reduced (JP,8-336246,A). 

[0042] When the Rota hand of cut is R and the include angle from the magnetic pole boundary of 
the slot sections 43a and 43b by the side of the Rota rotation advance of the Rota magnetic 
pole is set to theta2 and delta2, about permanent magnet 41b by the side of theta2=31 degree 
and inner circumference, it is [ a / by the side of a periphery / permanent magnet 41] delta2=17 
degree. Moreover, the include angles thetai and deltal from a magnetic pole boundary of the 
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part which there is no slot section in the adjoining magnetic pole's Rota rotation advance side, 
and approaches the Rota periphery section by the side of the Rota rotation advance of a 
magnetic pole are [ a / by the side of a periphery / permanent magnet 41] delta1=9.5 degrees 
about permanent magnet 41b by the side of theta1=23.5 degree and inner circumference. The 
number of stator slots is 24 (= 4x6), and thetaj=16+60**j**2/(42) deltaj=2+60**j**2/(42) is 
realized at the time of a distributed winding. It comes the 1/2-time abbreviation at a time for the 
Rota product thickness to carry out the laminating of the rotor core which it rotated 90 degrees 
at a time, respectively, respectively. 

[0043] About effectiveness, since it is the same as that of an example 1, it omits. In addition, in 
the above-mentioned example, although the permanent magnet motor of four poles was 
explained, without being limited to these, according to the main point of this invention, various 
deformation is possible for a pole, the configuration of a rotor core or a permanent magnet, the 
configuration of a stator, etc., and they do not eliminate these from the range of invention. 
[0044] 

[Effect of the Invention] Without generating imbalance in radial as mentioned above according to 
claim 1 and invention according to claim 2, reducing the leakage of the magnetic flux between 
the Rota magnetic poles, it becomes possible to give a skew in false, and a sound and vibration 
can be reduced. 

[0045] According to invention according to claim 3, by centralizing magnetic flux on 120 degrees 
of electrical angles, high torque can be generated and high effectiveness can be realized. 
[0046] According to claim 4 and invention according to claim 5, reducing the leakage of the 
magnetic flux between the Rota magnetic poles, it is possible to give a skew in false with one 
kind of rotor core sheet, and it is possible to reduce a sound and vibration. 

[0047] According to invention according to claim 6, it is possible to reduce a sound and vibration 
on an effective target. 

[0048] According to invention according to claim 7, by centralizing magnetic flux on 120 degrees 
of electrical angles, high torque can be generated and high effectiveness can be realized. 
[0049] Without generating imbalance in radial according to claim 8 and invention according to 
claim 9, raising demagnetization proof stress, it becomes possible to give a skew in false, and a 
sound and vibration can be reduced. 

[0050] According to invention according to claim 10, by centralizing magnetic flux on 120 
degrees of electrical angles, high torque can be generated and high effectiveness can be realized. 

[0051] According to claim 11 and invention according to claim 12, raising demagnetization proof 
stress, it is possible to give a skew in false with one kind of rotor core sheet, and it is possible to 
reduce a sound and vibration. 

[0052] According to invention according to claim 13, it is possible to reduce a sound and 
vibration on an effective target. 

[0053] According to invention according to claim 14, by centralizing magnetic flux on 120 
degrees of electrical angles, high torque can be generated and high effectiveness can be realized. 

[0054] According to invention according to claim 15, in consideration of the leakage of the 
magnetic flux of the end face of the direction of the Rota product thickness, a sound and 
vibration can be reduced effectively. 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective view of permanent magnet Rota by the 1st example 
of this invention 

[Drawin g 2] The sectional view of permanent magnet Rota by the 1 st example of this invention 
[Drawing 3] Drawing explaining the principle of permanent magnet Rota by the 1st example of 
this invention 

[Drawing 4] The decomposition perspective view of permanent magnet Rota by the 2nd example 
of this invention 

[Drawing 5] The sectional view of permanent magnet Rota by the 2nd example of this invention 
[Drawing 6] Drawing explaining the principle of permanent magnet Rota by the 2nd example of 
this invention 

[Drawing 7] The decomposition perspective view of permanent magnet Rota by the 3rd example 
of this invention 

[Drawing 8] The sectional view of permanent magnet Rota by the 3rd example of this invention 
[Drawing 9] The decomposition perspective view of permanent magnet Rota by the 4th example 
of this invention 

[Drawing 10] The sectional view of permanent magnet Rota by the 4th example of this invention 
[Drawing 1 1] The sectional view of conventional permanent magnet Rota 
[Description of Notations] 
10a f 10b, 10c, 10d Rotor core 

1 1 Permanent Magnet 

12 Punching Hole for Permanent Magnet Laying under the Ground 
13a, 13b, 13c, 13d, 16a, 16b, 16c, 16d Slot section 

14 Hole for Rivet Pins 

1 5 Hole for Shafts 

1 7 Teeth 

1 8 Slot 

19 Pole Face 



[Translation done.] 
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precisely. 
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3.1n the drawings, any words are not translated. 
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M©^gp. *4(,>«ftffiffi©ii8SB«:Scf ■SJ:^Cciaw6 

[0007] 

mmommmm] *»w©»*?i 1 kibk©^ 

«. JTft te*>tifc«»«Mg3&> 6 tt n - * a r 

- h*WBLT&-5P-3»3TrtSI5tC7ltXfi55*aiS 
U C©7lt^»5©*ffi. iE@®©«SI5. 

t*-3t, p-^fiai«i©p-*iHi«wr]UW©g^aB©. 

GSWHW^e.©^^ i <hU/ci#, 0 i ©M&SP 
/2PSfctt3Pt»5i#, 0i=0O+12O- i 

/(p-n) (eoijo^e i gi20/Pi%5ii 

«ME«. i=l. 2, -, N) -C*^7l<^i®CP-f -C 



[0 00 8 ] #»PJflMfWB»2 JCE«©j8WB, *T*>& 

*n/c*«««^ 6 a « n# * - * 3 r 5/ - h *wjb 

P* ^f-^o? h»**6 Pt*5i 
^f, 0i=0O + 6O - i/(P-N) (00^0^0 10 
i S 1 20/Pitt6«B©JEIfc, i = l. 2. 
N) r*47^aE5o-^r*-oT, P-^rrtSHc 

[0 00 9] &ciBiS<D#6gj«. i @S 

0 i + 0* i = 1 2 S/c«»* 

^2t2tgcD7i<Xfia5cj-^r*or, #&ci 2 0° am 20 

[0010] *«M©B»*3H4«:Ba(«©»l8«, *T*>*£ 

XfiBE5CD48ffi, iESffi^JSaB, ^>^U«fiSI©»c 
gt^cfc^ tcSWWtKW totcAJBE p - * o T , 

h<onm.*e j <bu/e£^ 0 j ^p/naooffl^Bx 30 

ffi»#P. Xf-*^07h*t*3/2PiteB3Pt 
$>§i^, 0j=0O + 12O • j - n/(P J ) (0 
OttOi0 j S 1 20/P<taSISH©3E». j = i. 
2, P/n. nBP/2«TO@ffl) 0 , 3 

6 0 • j /pg@iE£tf/cP-#:37£, fn-enp- 

* fSJf (D m n / P fgfoSI LT&I) TkXGBS P - * -c 

40 

[ooi i ] *mfi<Dn&m5icim<DmMte. n^ta 

h<Dftm.*e j <bL/t<t#, 0 j #P/n«D<D{I«:ffi 
0, *n-en(Ofl3Wffl)WWW:nEI«0igSti, u-ZM 
Xf-^^Dy h»*J6Pr*5it, 0j 
= 00 + 60' j Ti/tP') (0OttO£0j£l 50 
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2 0/P£&*5©ft, j = l, 2, P/n, n«P 
/2J2TF©S*») 3 6 0 • j/PSIslK^ti 

-en^np-^ffliicDBgn/pfsro 

[0012] fcKttaiSWtt* n = 1 

[0013] **W©«I*317 fcK*W>«P!tt. j #S 

©a-^isiKfriiffjtc*4s?\:a5<z>. P-^iHUEWiiWJ 

61' j = 1 20/PT*&, »3CTI4*^BIIWOai5* 
fcBW*3l6K*©7lc^a5n-4rr*r>T, »«: 1 2 
0° iiUCCSSU i^^ftl 2 0° CC|fi*3tf*C 

[0014] *»I8©BI*318 OcKttOfWItt* fT*3« 

fiSU^ffiJS(DP-^^^cW0^*W*tftW7^7lc^» 
5o-^t*-^t, P-^lSBBOP-^llieffriifB 1 !^ 

0ioa&5p-^37^-hNffli*>&fto, -en^e 

tilBBI— 8WEt?»JiS3n, p P, *?— * 
Xa^a*J3/2P*fctt3Ptft5i*, 0i=0 
0+120 • i/(P'N) (0OKO£0i£12O 
/P£ttSlfiH©J0K, i = l. 2, N) r*S7* 

Xffip-^^ot, p-^=jrrtSBtc7^»5%a 

[0015] *^w©ai*3S9 ccaattojBiatt, rr^ts 
JlurfeSP-^^rrtgB^^sss^SgaL/, ccdtk 

2«0/cffiKOP-^^JSCCtOO^#SIJ*HW/c7lcX» 

5P-^*ot, p-^SBEffi©p-^isieffirjiwJo«j 

0 i 0^5P-^37^ hNSa^&O, 
tiBSIpl— WWTJKflESn, P-^fi8S»^P, ^f*- * 
XP ^ Hfcfl*6 Pt?*4i#, 0 i = 0O + 6O • i/ 
(P • N) (0OteO^0i;£12 0/P£fr£ffiBcD 
i = l. 2, N) r4>^7l<Xa5P^^r*> 

or, p-*3rrt»«C7jc^»5*a»LT36c**x« 
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tooi6] *&w<Dimm i o (ciats©^**. i m 

l©p-*37i/-h©, P-*?K@©P-S[s]!fS&ji 
fflij©«9 ***SigP©, fiSffiitW*' 6©8K£ 0 ' i £ L 
fats*. 0 i + 0' i=120/P-C*6. i*18l: 
fcttHWOB 9 IBtSWTk^SSSP -$tife-7t, #(C12 

o* jimjcsu eam^amft i 20' ccsifs-tf-sc 
toon] xmiomoa i i cciBrooiagjtt. 

fSJ!LT&5P-*P7rtgp&C7l<:\M;5 ; &JSI9:l/. C© 
iklKmG<D<®W. JEffiE©4Sgp. *£l>ttJI*iBD©JSai5 
fcfi& l /c{4S© p - * ftmic $ 9 ^ * gp*fS:W fc7"kX 
E£EP-*"r&->-c, p-^n@©o-^[HlfEfrjiff]© 

? h8fc*53/2 Pifctt3 Pt*5i £, 0 j = 60 + 
120-j-n/(P') (0 0«0 =S 0 j g 1 2 0/ 
P£&&S£fc, j = l. 2, P/n, n(SP/2J^ 20 
T©S«R»> 36 0 • j /PKHnES-ti/'cP- 

U SSmSrSmftl 2 0' KIBit>3'&4C<b«:J:D. IS 
i>h7U^£2£££-b>-.s>t:£#-Ci*, SSt^^^H^-rs 

[0018] ##£HJ©Ilt#lI l 2 K.tBXlDim&* 

mmvcu^u-narnmcfkxmE^im.v, c© 

*^«E©«B. iE@E©iS£P. ft&l>Kft«9r©Wtt 30 

0 j #P/njir)©fii£HKi3, ^-ti-en©<il*5g)^ 

•v h»#6 Pt?*§i#. 0j=0O+6O-j-n/ 
(P 1 ) (0O5JOS0 j ^ 1 2 0/P£&£f5B©/£ 
ft j = l. 2. -, P/n. nttP/2JSrF©S*8 

gSO -C*t>. 3 60 • j /PSlH]iK;*•^±/cP---*^'7' 
*. -&n-enci-$fiJi©^n/pfg-r-?fi)iLr^s 40 
7^iEP-5'r*-pt, is3i©p--^3T~>-h-c 

<B**-4Ci**nJ«-C*S. 
[0019] *^©»*S 1 3 (CiBiEOfSSBtt. n = 

1 -c^sii*^ 1 1 ttcizsmm 1 2iBis©7kXia5P 
[0020] ttmovtwa 1 4 k:iB*&©BBm*. j # 

B© p - $ HIEM jiffliJCc* Sg^gp© o - * HIIkhu JIM 
(cESJg-TS P-*S5€S©. n-*@fg«JtflPJ©WO^* so 
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iSigP©. ?Se^*^©flS?r0 , jtLtctZ, 0j 

+ 0 • j = 1 2 o/pt?*£. w^js 1 1 utamm 

««C 1 2 0° jlStCjSU 12 0* 

[0 02 1 ] *&BJKD9mm 1 5 tCfBityOftiHtt. JfJtt 
©S%^.o-^37^- f-^/cli, ^&6ftK©P-£ 
ar^-FiSll/fctOO^fe, ISWfrfaCiiSgptCft 

It^O-$37->- h ©»/?**. ffe©gP:7>©fSJl <fc 0 

0. 5rmr-2. 5 mmH < SB 3 titc%9$&M 1 S fcliMJfc 

itnume ttaammi zMzmzms ttdmxm 

9 £ 1 0 $ fcJiSltJfcJI 1 1 S/c«W*^ 1 2 

SfcKIS^l 3£tclZimmi 4l2tS4©7^585P- 
*?*-jT. a-*»«WlSJ©«IBB©5BBI!©»h«r*« 
L/. !S»*(B«riC43&«T?*S. 
[0022] 

[HJ6W] (ussw niittf i (ommmicisvzM 
xssssp - * oftmmmm&m-r. m 2 «n 1 ©jess^i 

CC*sWS7l<^SI5P-^©»f®S ; £r7n-r„ I3B, ^1 
©HJSP!IK:*jW STkrJvi&EP - ^ ©3 +*> ^ h >>W ^ te J: 

[0023] nismfrtitcmmm&fribtezmpiBvu 

-9ziTU-~ [-ZmmL-CteZa-Z 37 1 0 a, 10 
b. 10c. 1 0dF*3gP(C7^^51 1 SrSiSU C© 
*^»5 1 1 (DffiffilcmrZ J: -5 tcg^gp 13a. 13 
b. 13c. 13d, 16a, 16b. 16c. 16d 
%KW7*c 4 ffi©7mH5P P-^@*e^ 
*SR-C*-5<!:t, P-^fig€B©P-f iHiemrjiffliJ©^/^ 
SP13a, 13b. 13c, 1 3 d©6S@^^6©ft 
S^e j il/fcit^ 0 j rfMilOWffi^rHKO. X-f- 
«P f-^Jii. 1 2 (=4X3) -C&O. ^#©<t 
# v 0 j = 3. 75* . 1 1. 2 5* , 1 8. 7 5* . 

2 6. 2 5° -c**). en^n9 0" ■ro[5]iK$-ti-)'cP 
-far*, ^n^np-f«Ji©BSi/4^-roan 

urfts. S/c, j#B©d-5r|HEfr*««C**«?\: 
gp©, P-*H<EWjHII«:p«-raa-*as© v p- 
*H(Eaami©fi^» 16a, 16b, 16c. 16d 
©e@^*^©fte*0' jiL/ci^, 0* j=2 
6. 2 5°, 18. 7 5', 11. 2 5°, 3. 7 5' 

0j+0' j =30" cn^cj;o. P 

[0 024] JiTF. I3*li,>t, y >7-JU*<g 

fc-rsMSK-^rsiwr*. i3u, iaffi©«i9sp© 

IS)— a - ^ (igicfc W ■SS/^gP £ X 7- - f 7- ■< - 7, t © 
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ftRteft^oTfi/^gBl 3 cCC?9«oTX^-#7W -X 

gB13a, 13b. 13c, 1 3 d £ XP » h <b<Dfirg 
B8««v P-#[^ftB&Ctol>T4jlO*9, fiT^gPSfcifS 
»i^P v hiCDttBRI«B. ^ -r -XRJ]<DPJF1£4 3? 

$f^xtt/c^>WJ, 7. 5° mcxa*h£ji 
fi?t»3&*r^ri5i— jetton, 3 0° mtc 

& 0 */c. m&itmw-Q - i 9 5 3 7 9^mcxmm 
utri»*ao, j = 30° (=120/4) 

[0 0 2 5 ]*flWSB 4 P-^37M*U^tJ: 

C0 02 6 ] a to. c cr««*iH*9 o* «-c«bm 
fc, ejfeitfe' j**/J^cM*&, s^shc*^*^ 
[0 02 7] &to\ s^awtifco 

a . I 0 d ffe<£>gP# l 0 b , I 0 c <omm& 

[0 02 8] (I8»«2) H4tt»2<0|gtfc««:toW* 

<Dj|J6Wc tow hjkXWE P->©3^>yh;^fcJ: 

[0 02 9]f«*>J:C^««:oi^ 3KtkfP«l 
0DF^frCO(,>TB, ^BST€>o P-^720a, 2 0 

b, 20c, 2 Odtt* WK^omK<om^C^ Am 40 

Xf-^^P>;F»6 (=4X3/2) t$) 

[ o o 3 o ] mn$si<D&vtt^ imm<Du-*ciTt<cte 

*0Kll^fflJ©^»2 3 23 b. 23 c, 23d 

<ommmm^<onm^e \ totctz, e i#4i§o 

(Om&WL*). 0 i = 3. 7 5°. 11.25°, 18. 

7 5° , 2 6. 2 5° *ft^ftP- *8W<DIB& 50 
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CCftSn-drBHEajHWOSrCWaea. 2 6b. 2 6 

c 2 6 d©»ffi*??a>e><7>aa*e' iiUcts, 

0' i=26. 25' , 1 8. 75\ 1 1. 25\ 
3. 75 c 6 i + (9* i = 3 0° 

[0 0 3 1 ] CtiCCiO, P-^raTfclBJiL/ciaN 

tttt, ft4fflOT££C<t&c&& 0 trto, 0 i *J <fcO* 

p - #{4hk: tow ^s^gp t x y - * ? a - x <t <om% 

^ItC^o igI2 9a^e»ffl«lt BIBfrffl 
RCC^oTS>^gP2 3 dttC&^X, T.'r-^'r a-7s 

2 7a*/dJ2 7cWc5. L#>U Xf-^WJX 
P * h 2 8&&frrZ>tctb, XP v hgPte®»&$W* 
*<fc*. PJ*CC, tt«B2 9bfr6ttfctt$i2> 
^R^C^3^^rS/ d v:gP2 3 dCCjQ^r, X^-£rw 
-X2 7b(CbytS. Cfttt. 8£@ffi2 9 a&CfgT6S 
^gP£Xf— -XiCDfirSK^d:, 3 0° ?t\X 
C>£ 0 Biacc, ^^2 3a, 23b, 23c, 23d 
<hXP » bt<DtiLSMmZ, P-^[5]{4gCCto^T8ffi 
0*0, fi^gP5fcffigP£XP>v htotiflMBffitt* ^ 

^a^frfcx^-^fw -**ctofcSfiBSRtt> 7. 5 

30° ffCCXP* h*M»i-£»£&Jfc«U 
y * ^Rtt4fit«c 0 , y 9 7';HB*j «fe* 1 /4 cc 

{5«3*iSC<fcK:ftS 0 */c. MIB^BS¥9 - 1 95 3 
7 9-^>&«tCTBiKUriiSjiO, 0i+(9' i=3 0 

° (= 1 2 0/4) X&ZtZ. 3 

[0 0 3 3 ] £tc, m— ^TU- Y\HX. ^SSSS^CS 

[0 0 3 4] (16560(3) 07B»3<DH]!feWcto^S 
MCC tott ^> 7lcX®S P - * (OWi^^fc 

[0035] ffif&tojzmtmic^x % rnrnrnz tmm 

U/c(4g<DP-^?fjgCC % W0 3 3 a, 33b, 3 

3 c, 3 3 d*SW^4flSC07k^»5P-^r*5. 
[0 03 6] P-^3T30a, 30b, 30c, 30 

d«, W0^*<7>fl[a<DjiC^<fc0 4«H*S. X-r- 
^P-; bm*e (=4x3/2) S/fcttl2 ( = 4X 

3) r#>£ Q 

[0 0 3 7 ] W9^#©{iHBtt, lSt^P-^PTCC 



(7) 

XL 

^n^ntc^r, 4®@ifc[5]— ttgr&£ 0 p-£ 

^^IiIlK^JifIiJC0W0^^^ffigP3 5 a, 3 5 b, 3 5 
c. 35 d 0 i il/ci# k (9 

i rtUii9£><fi£HX9, 0 i=3. 75° . 11. 25 
° , 18. 75° , 26. 25° r&O, ^ti^tiU- 
$«»©IISl/4f&r^»JlUT&S. iigO 

p-*3rcc*sp-*iaiEaji«i©«j»)^*o«H»3 

6a, 36b. 36c, 3 6 d <Dfflt«*f?rt>6G>ftK* 
0' i£Lft:<t^ 0' i = 2 6. 2 5° , 18. 75 10 
• , 11. 25°, 3. 75° 0 i + 0' i = 

30° £tt£„ 

[0 0 3 8]fffflfc±C«!l»K:oi>m *SSFH2c!:f5) 
[0 03 9] (38»«4) H9«*4 <3^*Wc*J»S 

7ic^«5P-*©»»»aia*^"r ( , hiob»4o* 

[0 04 0] «tft*5j: Vfffflcc-o^r , HSfet&J 1 <fcH« 20 

740a, 4 0 brtSBCC7)cX»54 1 a, 4 2b?:lt 
U C(D7lcXfi8E54 1 a, 4 1 b ©P-*0KiWii«J<D 
«ffifc«*SJ:9CCg;^»4 3 a, 4 3b*SWfc4« 
©7lcA»5P-*"C**. g?CW4 3a. 4 3blt 4 

[0 04 1 ] lffi^0<Z)7lc^J85*P-^^S^r«lW:2 

54 1 b©*n*no4^^p-^jaccitt«-rsfaa 30 

^P8 -3 3 1 7 83ffifg) e */c, P-£(D[pI$K<DfJ 
JilWCCfiiltrSTlc^KEO^OWW*. P-£<DlH]fK 

£ Cite £9, ^«Wr©^<D«ai«r«»3*«» 
4»C4Cim* (»Hf8-3 36 246% 

[0 04 2 ] P-*@R;£|njrtmr**<h#, P-*S& 
P - Z 0KHraflH<Dfi?tW 4 3a, 43b CDSg©« 40 
!M>6©ftffi*0 2. £2<tL>/£<t£, J*jgflW©7**JK 
54 1 a tcoii-r«0 2 = 31' , WHflB©7WV»54 

1 bCCOi^T«5 2= 1 7° K8«ir6$& 
iOP-^ StEWrilMnccBfi^W^tt < , p - £ 

frP><DPl&e 1 . 5 1 tt. 5WH«J©**JK54 1 atco 
1>T&0 1=2 3. 5° , rtHflJ(D7k^SBE54 1 btco 
l»TttSl=9. 5° T&£o ^f-^^P-;hS^, 

24 (=4x6)^1 tmm<Dt*, 6 j = l 6 + 

60 • j • 2/ (4 2 K ^j=2 + 60' j - 2/ 50 
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(4*) «oso 0 ^n?n9o e roHK^^/cp 
-^r?:, ^n^np-^sji(DBSi/ / 2iST^sa 

[0 04 3 ] S»StCOl»T«, USSPfl 1 £|5]«r**<B 
^»5*-*«:^>TBiWL«:*«. P-*=iT* 

[0 044] 

J£Lb©<fc 9 1 tecfcl>'»*JB2 Cc 

[0 04 5] W*3B3 CCE»D*WtC J:h«, fi&J££H 
[0 04 6] M48H4 *jJ:0*ii*^5 CCEttOftHtC J: 

v-zmmM<Dffim<Dmft&i&$i$'&^, is 

[0 04 7] KEBWHBJCihtf* WSSbWK: 

[0 04 8] B»3#H7 CCE«©»?BKJ:ft«, $85££H 

[0 049] »*318 *Jj:^S»5jc3B9 tcE*6(D*W«: J: 
[0 0 5 0] »3j8S 1 0 8CE»<D»IB«C <feti«, em^r 

[0051] 1 1 *5 £um?m 1 2 tcE*s©i69i 

[0 0 5 2 ] 1 3 CCEtt©»IBCCj:ti« % 

[0 0 5 3] IS^ra 1 4 CCBttOJHBtC «fctitf, ffiMZ 

[0 0 5 4}»*3H15CCE«(O»l8CCj:titf, 



" * 
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[0 i ] x&mom i ©fi^wciSTkWjBso-*© 
mmm 

[0 3] *^©^KDHSSpl|{CctS7mfilSD-^<D 

[04] #»W©W2©JI*«K:J:S*^sa5a-* © 

[05] ^HJ©»2©HJfi^ltcJ:S7mfi8ECP-*© 
WrM0 

[06] *^©^2©J|JfiWlCCj;?.7mfiS50-^© 
J^€rl^BJ-rS0 

[07] *^©^3©Htfit«I{CJ:47k^fi85ci-*© 
#fl?*4*I0 

[08] ^RWOWacSltffJCCfcSTltXBBO-*©* 
[01 ] 
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»rffl0 

[09] #aW©#4©*ttWc«fcS7fc&tt:Eia-$r© 

[010] **MO*403S»««:J:S*^WEn-* 
©Wffi0 

[011] fi£*©*&»5Ja-*©WrfflEI 

10a, 10b, 10c, lOd D-*=iT 
1 1 

1 2 7lcX«sa«fflfI^tft*^ 

13a, 13b. 13c, 13d, 16a, 16b, 1 

6c. 1 6 d g^SB 

14 vv^m-K 

15 hffl^ 

17 fw-* 

18 X a v V 
1 9 

[02] 




(9) 
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[03] [04] [06] 




